of clearly defining a market empirically and of establishing whether markets are efficient in allocating scarce goods and services." (Barrett 2001, p. 19 ) Most ordinary people with little or no economics training will define, with no hesitation, product market integration as the situation when a product from one market can and does enter the other market.
Some economists and agricultural economists adopt this flow-based definition of market integration (e.g., Barrett 2001; Barrett, Li, and Bailey 2000; Knetter and Slaughter 2001; Krugman 1995; Miljkovic and Paul 2002, 2003) . Generally speaking, however, a majority of agricultural economists identifies integration with the "satisfaction of the law of one price (LOP) in some form or another." (Barret 2001, p. 19) The LOP states that when prices are converted to a common currency, the same good should sell for the same price (up to the cost of commerce) in different countries once all profitable arbitrage opportunities are extinguished. A standard technique employed for many years in the LOP/market integration studies has been cointegration analysis (e.g., Ardeni 1989; Asche, Bremnes, and Wessels 1999, 2001; Baffes 1991; Goodwin 1992; Zanias 1993 ).
This practice was criticized in several occasions (e.g., Barrett 1996 Barrett , 2001 McNew and Fackler 1997; Lence and Falk 2005; Miljkovic 1999 ) due to its lack of theoretical foundation, but that has hardly stopped the influx of cointegration based market integration studies. More interestingly, the hypothesis of market integration/LOP has been routinely rejected in the literature 1 in spite of an obvious and overwhelming increase in volume of international trade during the era of globalization and increased regional trade liberalization. Even further refinements of price-only market integration models such as the threshold cointegration model (e.g., Goodwin and Piggott 2001) are still inappropriate because they rely on strong assumptions about constant transactions costs, continuous trade flows, or both. Same holds for switching regimes model (e.g., Sexton, Kling, and Carman 1991) which offers only static comparisons and do not allow the analysis of the dynamics of intertemporal adjustment to short-run deviations from longrune equilibrium.
The objectives of this paper are multifold. Broadly speaking, we conduct an analysis of livestock prices in Canada and the United States. We study market integration in these markets by looking at livestock (and beef meat) trade flows, livestock prices (cointegration analysis), and then we compare the findings between the two methods. Next, we consider the concept of trade dependence and look at the effects of exogenous shocks such as the bovine spongiform encephalopathy (BSE) outbreak on livestock prices via trade dependence. Finally, we discuss potential implications of trade dependence on market integration and efficiency and relevancy of cointegration as a method in analyzing market integration.
U.S. and Canadian Livestock and Beef Industries: Market Integration Analysis
Livestock and beef industries are important segments of agricultural sectors in both Canada and the United States. In terms of their size relative to the overall agriculture sector, however, these industries are far more important in Canada than in the United States. According to Pellow (2005) 
Market Integration -Trade Flows Approach
This approach relies on tradability. A product is tradable between two markets if a good is actually traded between two nations or if the prospective importing market is contestable (Baumol 1982) . If either of the two is the case, the product market between those nations is integrated. Positive trade flows are sufficient condition to establish tradability, and "… nonzero trade provides prima facie evidence of market integration.
In microtheoretic terms, market integration represents the Walrasian transfer of excess demand from one market to another as captured in actual or potential physical flows.
Prices need not be equilibrated. If tradability is equivalent to integration, then two markets are then segmented when a product is not tradable between them. One does not need to know much economics to establish whether two markets are integrated; one just needs reliable customs data on trade patterns." (Barrett 2001, p. 20 
Market Integration -Cointegration Analysis of Livestock Prices
Based on Goodwin (1992) and Asche et al. (1999) , price relationships in international commodity markets involve the simultaneous determination of two or more ( Figure 3 Here)
The underlying concept in testing for the existence of a long-run relationship between the livestock prices in Canada and the United States, i.e., the market integration, is fairly straightforward. It has been long recognized that many time series variables are non-stationary. Any equilibrium relationship among a set of non-stationary variables implies that their stochastic trends must be linked. After all, the equilibrium relationship means that the variables cannot move independently of each other. Therefore, the linkage among the stochastic trends necessitates that the variables are cointegrated (Enders, 1995; Engle and Granger, 1987; Hamilton, 1994 ).
Johansen 's (1991, 1995) methodology is used to determine whether the group of non-stationary series (livestock prices in Canada and the United States in this case) are cointegrated or not. 3 The presence of a cointegrating relation forms the basis of the Vector Error Correction (VEC) specification. These are VAR-based cointegration tests.
Consider a VAR of order p:
where y t is a k-vector of non-stationary I(1) variables, x t is a d-vector of deterministic variables, and ε t is a vector of innovations. We may rewrite this VAR as,
where:
Granger's representation theorem asserts that if the coefficient matrix Π has reduced rank r < k, then there exist k x r matrices α and β each with rank r such that Π = αβ' and β' y t is I(0). Here, r is the number of cointegrating relations (the cointegrating rank) and each column of β is the cointegrating vector. The elements of α are the adjustment parameters in the VEC model. Johansen's method is to estimate the Π matrix from an unrestricted VAR and to test whether we can reject the restrictions implied by the reduced rank of Π.
The Augmented Dickey-Fuller (ADF) test (Dickey and Fuller, 1979 ) is used in order to test if the time series under consideration are stationary or not. The null hypothesis is one of non-stationarity or the variable having a unit root. We were unable to reject the null hypothesis for both U.S. and Canadian livestock prices when tested at the levels at the 5% significance level. After first differencing, the null hypothesis was rejected at the 1% significance level. Thus, both variables are I(1). Notice that in both cases exogenous variables were constant and linear trend. The lag lengths based on AIC criteria were 5 for U.S. livestock prices and 12 for Canadian livestock prices.
After establishing that both series are I(1), we could pursue the cointegration analysis. The results of the cointegration analysis are reported in Table 2.   (INSERT TABLE 2 While livestock prices may not prove much about market integration, they can tell plenty about market efficiency. Market efficiency we normally understand as the satisfaction of zero marginal benefit equilibrium conditions. Its relevancy stems from its implications on welfare and potential Pareto improvements in international economy.
Standard notion of spatial equilibrium in international trade theory is one based on Samuleson (1952) and Takayama and Judge (1971) and it implies that the dispersion of prices in two locations for an otherwise identical good is bounded from above by the cost of arbitrage between the two markets when trade volumes are unconstrained and bounded from below when trade volumes reach some ceiling value. Since trade is neither necessary nor sufficient condition for reaching the equilibrium as defined above, it is critical to distinguish between market efficiency or the attainment of equilibrium and integration defined as tradability (when a good is traded between two or more nations) in international trade analysis. Notice that proper analysis of market efficiency implies using of price, transaction cost, and trade flow data (Barrett, Li, and Bailey 2000) . While the market efficiency analysis would be of great interest, it is not within the scope of this paper.
Trade Dependence and Livestock Prices
One of the indicators of a country's involvement in trade is its trade dependence, as measured by the ratio of its exports plus imports to its gross domestic product (GDP).
According to Bowen, Hollander, and Viaene (1998) ( Figures 4a and 4b here)
The consideration of the trade dependence leads us to the following questions: (1) are trade dependence and price variables moving independently of one another, and if they are not, (2) livestock and beef products when tested at the levels at the 5% significance level. After first differencing, the null hypothesis was rejected at the 1% significance level. Thus, the variables is I(1). Exogenous variables were constant and linear trend. The lag lengths based on AIC criteria were 7.
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After establishing that all three series are I(1), we could pursue the cointegration analysis. The results of the cointegration analysis are reported in Table 3.   (INSERT TABLE 3 livestock prices would increase and, although slowly declining, would not converge to the original equilibrium price even after 36 months. Indeed, U.S. livestock prices increased following the ban of imports from Canada, and remained high ever since.
Implications and Conclusions
Time-series analysis of Canadian and livestock prices lead us to some very Response of CAP to USP Response of CATD to USP Response of USP to CAP Response of CATD to CAP 
